The purpose of this study is to identify the factors that may explain the attribution of credit ratings to firms, focusing especially on the impact of derivatives. The gap explored by this research lies in the novelty of analyzing how rating agencies perceive the effects caused by information related to derivatives use by Brazilian publicly-traded companies. In addition, this study shifts the previous findings from stock analysts to rating agencies, reinforcing the discussion about the complexity of derivatives in the credit risk assessment process. This research topic is currently of interest due to the adoption of International Financial Reporting Standard (IFRS) 9 (Accounting Pronouncements Committee -CPC -48), which came into effect in January of 2018. Based on these rules, the main novelty presented in this article was its verification of the effect of the derivatives used by companies in order to hedge their credit ratings, thus helping to fill the empirical gap that exists in the literature from the area. The results found challenge the theory that the use of hedge derivatives is viewed positively by investors. However, although no significant statistical impact was found on the ratings of companies that use derivatives, it was observed that the companies that use derivatives and have the highest notional values were those that received the best ratings from Moody's. With this we broadened the debate about the complexity of the information linked to derivatives use. In the study, 2,090 ratings attributed to non-financial companies with stocks traded on the Brasil, Bolsa, Balcão [B]³ exchange were examined between 2010 and 2016 by using panel data analysis, which lends robustness to the analysis and findings. Contrary to the central hypothesis of this research, the results presented here show that, in Brazil, companies that use derivative financial instruments for hedging do not receive the best credit ratings from rating agencies. One of the main contributions of this study is the evidence that Standard & Poor's and Moody's were unable to consistently incorporate information related to derivatives use, thus broadening the discussion about the complexity of these financial instruments.
INTRODUCTION
The aim of this study is to verify whether companies that use derivative financial instruments, especially those that use them for hedging purposes, have better credit ratings that those that do not use these financial instruments.
According to Hull (2016) , a derivative is a financial instrument whose value depends on (or derives from) the values of other underlying variables. These variables are the prices of traded assets. For example, one option involving stocks is a derivative whose value depends on the price of the stock traded. In contrast, credit ratings are issued by credit rating agencies and reflect the ability of the companies assessed to honor their financial commitments. In addition, ratings represent the opinion and judgement of credit analysts and rating agencies, which are responsible for monitoring and issuing the scores of a particular company.
The relationship between derivatives use and ratings warrants attention due to its absence in the Brazilian literature and to the fact that the use of these financial instruments has exhibited important growth in recent years.
Another relevant aspect relates to the complexity of derivatives, as indicated by some of the literature, notably highlighted in the studies by Campbell, Downes, and Schwartz (2015) , Chang, Donohoe, and Sougiannis (2016) , and Antônio, Lima, and Rathke (2019) . The complexity can make it difficult to analyze and interpret the dynamics surrounding the derivatives, transactions, and information generated by the use of these instruments. The difficulty in understanding and interpreting these can lead to a superficial analysis that does not completely (or for the most part) incorporate the relevant aspects related to the risks of using derivatives.
In the Brazilian context, the complexity in the accounting treatment of financial instruments is indicated and highlighted by Gelbcke, Santos, Iudícibus, and Martins (2018) . More specifically, Gelbcke et al. (2018) emphasize that keeping an accounting record of financial instruments is not an easy task given that, in order to record these instruments, previous knowledge of capital and credit markets is needed, as well as knowledge of statistical and financial mathematics tools.
In addition to the as yet unexplored relationship between ratings and the use of derivatives (and their complexity), in January of 2018, International Financial Reporting Standard 9 (IFRS, 2018) came into effect in Brazil via the adoption of Technical Pronouncement n. 48 (Accounting Pronouncements Committee -CPC, 2016), called Financial Instruments. This standard substituted the previous regulation, indicated by Gelbcke et al. (2018) as presenting complex rules regarding the accounting treatment of these instruments. Now is therefore an appropriate moment for this study.
Based on all the above, this study is warranted due to the need to understand, comprehensively and in detail, the dynamics involved in the attributions and alterations of ratings and how credit rating agencies incorporate information related to companies' adoption of derivative financial instruments.
The results of this study indicated that the companies that used derivative financial instruments for hedging purposes did not receive the best ratings, isolating the other factors that would affect the credit rating. These results oppose the theory that derivatives use is viewed positively by investors, as indicated by Koonce, Miller, and Winchel (2015) , and reinforces the understanding regarding the complexity of derivatives and the difficulty that lies in interpreting the impact of these financial instruments.
Although no statistically significant impact was found on the ratings of companies that used derivatives -the credit rating agencies did not differentiate between derivative users or not -it was observed that, among the companies that used derivatives, those that presented the highest notional values received the best ratings from Moody's, and this group of companies was also not differentiated in any way by Standard & Poor's (S&P) . This may reveal that it is difficult for the agencies analyzed here to incorporate this financial information. In light of the above, the results of this research suggest that these agencies were unable to consistently incorporate information related to derivatives use. To carry out this study and obtain the results, 2,090 ratings were used and the non-financial companies listed on the Brasil, Bolsa, Balcão [B]³ exchange between 2010 and 2016 were analyzed by means of panel data analysis, thus making the analyses and findings more robust.
This research is organized in five parts, and is composed of this introduction, followed by a review of the relevant studies available in the literature from the area. Subsequently, the methodological aspects are presented, followed by an analysis of the results and the concluding remarks. 
THEORETICAL FRAMEWORK
Part of the financial risk management carried out by companies is done through the use of derivative financial instruments. With this, companies hope to eliminate or reduce the exposure of their results (revenues, earnings, and cash flow, for example) to unfavorable fluctuations in exchange rates, interest rates, and commodity prices. In this context, Bodie et al. (2014) highlighted that derivatives play an extensive and ever more relevant role in financial markets. In addition, Bodnar and Gebhardt (1999) indicated that there was greater concern about the volatility of exchange rates, interest rates, asset prices on the securities market, and commodity prices than was observed in previous decades.
For Hull, Predescu, and White (2004) , derivatives have the potential to enable companies to exchange and manage credit risks, in the same way as market risks. Meanwhile, for Chang et al. (2016) , companies routinely endeavor to manage risks, with the aim of separating cash flows and profits from unfavorable changes in interest rates, exchange rates, and commodity prices. Moreover, the use of these financial instruments for hedging purposes was viewed positively by investors, who were more satisfied with the managers of companies that used derivatives, as indicated by Koonce, Lipe, and McAnally (2008, 2015) . These arguments are fundamental to the hypothesis developed and tested in this study, since companies that use derivatives for hedging purposes are expected to receive the best ratings in comparison with those that do not use this risk management device.
It should be mentioned that the aspects related to the positive perception of hedge derivatives use by investors, as clarified by the studies from Koonce et al. (2008 Koonce et al. ( , 2015 , and the points regarding the complexity of these financial instruments, presented by Kawaller (2004) , Campbell (2015) , Chang et al. (2016) , and Antônio et al. (2019) , permeate the elaboration of the research hypothesis. Therefore, the studies presented below in this review are relevant for understanding the formulation of this study.
Although derivatives use has been seen positively by investors in general, the study and the results of Claußen, Löhr, and Rösch (2014) revealed that ratings were insufficient metrics for measuring the risks of structured products, such as the risks inherent to derivatives use, for example. Along these lines, some studies have highlighted the difficulty in understanding the information associated with derivatives use. Standing out among these studies are those of Kawaller (2004) , Campbell (2015) , Chang et al. (2016) , and Antônio et al. (2019) . Campbell (2015) highlighted that the results of his study suggest that the cash flow hedging disclosures linked to Financial Accounting Standards Board rule n. 133 (FASB, 1999) were complex and incomplete; while, along these same lines, Chang et al. (2016) argued that derivatives represent one of the most complex types of financial contracts, thus creating a significant challenge for companies that use these instruments to report them.
Based on the degree of complexity of certain information, Plumlee (2003) investigated the relationship between complex information and the use of this information by analysts and highlighted that: either analysts' abilities to incorporate specific information, reflected in their predictions, are a decreasing function of the complexity of these instruments, or analysts choose not to assimilate complex information, since the costs of such assimilation would exceed its benefits. It is important to highlight that the research developed by Plumlee (2003) used the complexity of information on tax and stock analysts. It is therefore possible to transfer the results found by Plumlee (2003) to the reality of disclosing derivative financial instruments and their assimilation by credit rating agencies and their analysts.
It is important to note that even derivatives users have highlighted that they should be used cautiously, especially depending on the incentives for their inadequate use. Based on answers obtained from applying 420 questionnaires to derivatives users and controllers, Bezzina and Grima (2012) reported that some aspects such as greed, political interference, standards, and inadequate controls encouraged misuse and impeded the appropriate use of derivatives. What draws attention in the results reported in the study developed by Bezzina and Grima (2012) is the fact that the interviewees agreed with the fact that they are able to deal with derivatives, even in complex situations, and, despite this, they answered that they do not have specialist knowledge to deal with derivatives in complex positions. Such duality and conflict between the derivatives users that took part in this research reveals, even for users of these instruments, the degree of complexity of these financial contracts and their dynamics.
Another aspect related to the use of derivative instruments is that, in some cases, part of the information on this use is disclosed in footnotes and not in financial statements, such as in the balance sheet, for example. Based on this aspect, Kawaller (2004) highlighted that most derivative contracts are disclosed in off balance sheet items, leading to a lack of transparency. More than this, derivative financial instruments were applied inconsistently from company to company, which led to the FASB embarking on an ambitious project aimed at clarifying and improving the disclosure of these instruments. In the words of Kawaller (2004, p. 1) , "taming the derivatives beast".
In addition, it is important to observe that Chang et al. (2016) found evidence that indicated that the various accounting rules implemented with regard to derivatives helped analysts improve their long term forecasts, which suggests that the regulator's effort to improve the rules may have improved the quality of the information disclosed concerning derivatives.
Given that investors view the use of hedge derivatives in a positive light and the complexity of these instruments, the analyses developed in this study have been expanded from analysts (objects of the preliminary studies) to credit rating companies, which may not incorporate -in their entirety -the derivative financial instruments reported in companies' financial statements.
Returning to the aspects related to the complexity of the information contained in hedge instruments, Campbell et al. (2015) highlighted that an unrealized gain based on a cash flow hedge implies that the underlying price of the hedged item (that is, the commodity price, exchange rate, or interest rate) has moved in a direction that will negatively affect company profits after the hedge matures. In addition, the authors listed that unrealized gains/losses in cash flow hedges are negatively associated with future gains and that investor expectations, reflected in stock price volatility, appeared not to anticipate this relationship, indicating that information regarding hedges, based on derivatives use, was not adequately used by information users in their corporate evaluations.
In contrast to what was found by Campbell et al. (2015) , the study developed by Dadalt, Gay, and Nam (2002) discovered a relationship between derivatives use and information asymmetry, and analyst forecasts were adopted as an alternative proxy for informational asymmetry. The results presented by Dadalt et al. (2002) indicated that, for companies that used derivatives (especially foreign currency ones), the analysts' profit forecasts were more precise and less dispersed. This reveals that the hedging carried out based on derivatives use was able to protect companies from fluctuations in the underlying assets. Thus, the use of derivative financial instruments may provide greater stability to profits and, consequently, protect companies from interest rate, exchange rate, and commodity price fluctuations.
More recently, Chang et al. (2016) investigated whether the complexity of derivatives is reflected in the properties of market analysts' predictions. It was observed that analysts' profit forecasts, for companies that began to use derivatives (new users), were less accurate and presented greater dispersion in contrast to what was recorded, years before, by Dadalt et al. (2002) . It is helpful to consider that analysts and investors can better process the information contained in derivative financial instruments and their hedges. This is intimately related to the quality of the disclosure of this information to financial report users.
In Brazil, Antônio et al. (2019) analyzed the bias of the forecasts of analysts in companies that used derivatives in comparison with those that did not. The research was carried out between 2006 and 2014 and the sample was composed of non-financial companies of the [B]³. The researchers analyzed the bias in the forecasts of revenues, earnings before interest, taxes, depreciation, and amortization (EBITDA), and earnings per share (EPS), and concluded that there was no bias in the revenues forecasts and that this was lower in the EPS forecasts. With relation to the EBITDA forecasts, the bias in the predictions was greater; although Antônio et al. (2019) highlight that analysts may include information on derivatives in their estimates, the finding that there was greater bias in the EBITDA forecasts might indicate the complexity of derivatives, especially those classified and measured by fair value and recognized in company results.
This item listed fundamental aspects related to the development of the research hypotheses tested in this study. Although derivatives use has been viewed positively by investors, some of the literature highlights the complexity of the information linked to them. With this, there are indications that, given the complexity of structured financial products (such as derivatives), ratings have proven to be insufficient metrics for measuring the risks linked to these financial instruments.
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INVESTIGATION STRATEGY

Methodological Aspects
The focus of this study lies in analyzing the ability of rating agencies to incorporate items that go beyond financial indicators, as indicated by Ederington (1985) , who highlighted that agencies include more variables in their analyses than a statistical model can incorporate.
With the aim of analyzing the subjective factors behind the issuing of ratings, Table 1 reveals two subjective factors that compose the ratings evaluations of companies that make up the global steel industry and form part of Moody's analysis methodology and are used in a similar way by other agencies. These factors are: business profile with a weight in the overall evaluation of 20% and financial policies with a weight of 10%. This study analyzed non-financial companies listed on the [B]³, for which ratings were attributed between January of 2010 and December of 2016, and the choice of the S&P's, Fitch, and Moody's ratings agencies is based on what was highlighted by Fischer (2015) ; that is, that the market is dominated by these three agencies. The analysis proposed here therefore covers a cross section from between 2010 and 2016, with the aim of discovering the impact that derivatives use has on ratings, but also identifying the possible financial indicators that can determine ratings and alterations in them. Cross sections have been previously adopted and follow the studies by Hsueh and Liu (1992) , Kisgen (2006) , Freitas and Minardi (2013) , Tonin and Colauto (2015) , and Lobo, Paugam Stolowy, and Astolfi (2017) .
With relation to the explanatory variables, some have already been previously adopted by Hentschel and Kothari (2001) , Damasceno, Artes, and Minardi (2008) , Batta, Qiu, and Yu (2016) , and Dehaan (2017) . It is worth mentioning that the information needed to calculate the explanatory variables were extracted from the Economatica ® and Thomson Reuters Eikon ® databases (financial, market, and company risk characteristics, collected quarterly) and Thomson Reuters Eikon ® database (credit ratings issued by the agencies). The long-term issuer credit rating was chosen for use, this being the same variable used in the studies developed by Li, Shin, and Moore (2006) , Cheng and Subramanyam (2008) , Lee (2008) , and Batta et al. (2016) .
In addition, the database related to the aspects and to the information on the use or not of derivative financial instruments was extracted manually based on the collection and analysis of financial statements, especially in the footnotes of the companies analyzed here. This information was extracted from the Brazilian Securities and Exchange Commission (Comissão de Valores Mobiliários -CVM) website. Table 2 indicates the independent variables, in detail, the importance for the model, the mathematical formulations, as well as the studies that have already previously adopted them. Similarly to what has been indicated previously, this variable presents an overview of the company's general ability to pay.
EBIT/financial expense
Represents the commitment of EBIT to financial expenses.
Indebtedness and capital structure
Third-party capital/total liabilities (CL + NCL)/total liabilities As indicated by Kisgen (2006) , credit notes would influence alterations in capital structure.
Third-party capital/own capital Total liabilities/NE
Similarly to what was previously indicated by Kisgen (2006) , credit notes would influence alterations in capital structure.
Profitability indicators ROI (EBIT/average capital invested) x (1-IT/SCNP) Return on investment generated by the company. Indicator frequently used in evaluating investments.
Risk indicators
Represents the company's degree of financial leverage and is a fundamental aspect in evaluating the ability to pay. Used by Hentschel and Kothari (2001) and by Dehaan (2017) . In addition, Murcia, Dal-Ri Murcia, Rover, and Borba (2014) indicated leverage as a determinant factor of ratings in Brazilian companies.
Share volatilities NL (Share pricet /share pricet-1) Indicated by Hentschel and Kothari (2001) that risk management that seeks to reduce the volatility of share returns is known as hedging. This variable was also used by Batta et al. (2016) .
Company betas Covariance (assets, Ibovespa)/variance
Ibovespa)
It is the CAPM β estimated based on the daily shares returns. Variable previously used by Hentschel and Kothari (2001) and Cheng and Subramanyam (2008) .
Derivatives use
Use of derivative financial instruments (User)
Dummy variable that represents the use of one of the derivative types (term, future, swap, and options), it was previously used by Hentschel and Kothari (2001) and, similarly, by Batta et al. (2016) . In addition, the studies from Guay (1999) , Donohoe (2015) , and Chang et al. (2016) also made similar categorizations. A value of 1 was attributed to companies that made use of the financial instruments in a particular quarter and 0 to those that did not use them.
Notional value of the derivatives/total assets Used by Hentschel and Kothari (2001) , it aims to identify the amount of value of a derivative contract in the perception of credit rating agencies. The notional value is represented by the contractual value established at the start of the contract converted into domestic currency (BRL). The panel data approach is used to test the hypotheses of the study. Thus, to support the choice of this methodology and estimate the model, Wooldridge (2010) and Gujarati and Porter (2011) were used as references. The initial model, expressed in equation 1, with the rating adopted as a dependent variable, was previously used by Bonsall, Koharki, and Neamtiu (2015) and Damasceno et al. (2008) and will serve as the basis for the development of the other models.
CA = current assets; CAPM = Capital
In equation 1, Rating is the credit rating attributed to company i at time t; the regression term Liquidity is composed of the variables that establish the liquidity of company i at time t, Structure is the term that considers the aspects linked to the indebtedness and to the capital structure of company i at time t, Profitability represents the aspects related to the profitability of company i at time t, Risk establishes the aspects for capturing the risk of company i at time t, and the Size term establishes the aspects for capturing the size of company i at time t.
With relation to the User variable, in this initial regression, it is represented by a dummy variable that aims to capture the influence on the ratings of company i, which has (1) or does not have (0) any type of derivative financial instrument at time t. This classification between users or not of derivatives is aligned with the studies developed by Guay (1999) , Donohoe (2015) , and Chang et al. (2016) . Then, in the second regression model developed, we tried to capture whether the value of the company's derivative financial instrument (relationship between notional value
and total assets) is reflected in the ratings. This is presented in equation 2.
In equation 2, the Notional value item is characterized by the ratio between the notional value of the derivatives and the total assets of company i at time t. It is important to highlight that this variable is similar to the one used by Hentschel and Kothari (2001) . The main difference is that Hentschel and Kothari (2001) used the ratio between the notional value of all the derivatives contracts reported (deflated by the sum of the book value of liabilities) and the market value of net equity, both measured at the start of the year for which the information derived is collected [derivatives/market value (MV) of assets].
In turn, the measure expressed by the variables Notional value/Total assets seeks to capture whether the size of the hedge adopted by the company has any influence on the evaluations and ratings given; that is, we aim to capture the hedge perceived by the agencies based on the positions assumed by the companies. Above all, it is important to highlight that a positive relationship is expected between the hedged value and the rating attributed to the companies, given that the sample of companies analyzed here states that it uses derivatives for hedging purposes.
RESULTS
Preliminary Data Analysis
As previously highlighted, the aim of this study was to investigate whether companies that use hedge derivatives received better credit ratings than those that did not use these financial instruments. The elaboration of this hypothesis is based on the indication made by Ederington (1985) , that rating agencies consider more variables than a statistical model can incorporate and also on the fact that derivatives use has been viewed positively by investors, as pointed out by Koonce et al. (2015) . Thus, in this study, it was verified whether derivatives use was considered to be relevant and positive information by the agencies.
In order to provide the results with more robustness, the tests were carried out based on three ratings categorizations. These categorizations are the most recurrent ones in the literature on the topic and seek to capture ratings alterations in different ways. The categorizations are presented in Table 3 . Table 3 presents the three categorizations used in the organization of the dependent variable that composed the tests developed in this research. The use of these categorizations seeks to present the results adherent to the main studies on the topic, since these categorizations are used recurrently in the literature and aim to capture ratings alterations in three different ways.
In this stage, the data used in the study are presented. Table 4 shows the descriptive statistics of the variables used in the proposed models. Table 5 presents the correlation matrix between the variables analyzed in this study. Based on the results reported, it is verified that the credit ratings issued by the agencies are convergent (see positive correlations greater than 0.60). In addition, it warrants noting that the variables inserted into the proposed models are not correlated. 
Incorporation of the Information Related to Derivatives
Before presenting the results of the proposed models, adherence tests were carried out on the panel data regression models. According to Wooldridge (2006) , the estimation methods based on panel data correspond to three estimation types: pooled, fixed effects (FE), and random effects (RE). In order to decide which estimation to choose, three tests were carried out: Chow, Breusch-Pagan, and Hausman (in that order). Table 6 presents the Chow, Breusch-Pagan, and Hausman (robust and non-robust) tests for choosing the most adherent model among those that consider ordinary least squares (OLS), FE, and RE. Based on the results in Table 6 , it is verified that the three statistical models proposed for S&P's and two proposed for Moody's were produced based on the regressions, using robust RE, as shown in tables 7 and 8. It warrants mentioning that the econometric model, based on Moody's categorization C, was produced with robust FE, as according to Table 6 .
After the panel data adherence tests, we revealed the results obtained based on the use of categorizations A, B, and C (as according to Table 3 ). These results are reported in tables 7 and 8, showing, respectively, the results for S&P's and Moody's in each one of the tables. Note: Note that the ratings are on a scale that follows the studies of Cheng and Subramanyam (2008) , Damasceno et al. (2008) , Johnston et al. (2009 ), Bonsall et al. (2015 , Batta et al. (2016) , and Lobo et al. (2017) . Thus, the better the company's score, the lower the numeric scale. In light of this, it is important to highlight that a negative relationship between the User variable and the ratings means that the companies using derivatives received the best scores. Similarly, a positive coefficient indicates that the companies that used derivatives were those that received the worst scores. RE = random effects; EBIT = earnings before interest and taxes; NL = natural logarithm; L = total liabilities; NE = net equity; ROI = return on investment. Source: Elaborated by the authors.
The results reported in Table 7 reveal that, for S&P's, the use of derivative financial instruments was not reflected (positively or negatively) in the ratings issued. This is revealed in the coefficients of the three regressions, in which the p-values of 0.2842, 0.2449, and 0.1097 were found for categorizations A, B, and C, respectively. These numbers reveal that there was no statistically significant influence of derivatives use on the scores issued by this credit rating agency.
This result indicates that the hedge stated by the companies that used derivatives was not perceived and incorporated by this rating agency as a positive (or negative) aspect of financial policy. In addition, the main practical implication of this result is that the evaluation of companies by rating agencies may not consider multiple sources of data and information. Above all, it is important to highlight that the aspects inherent to the benefits of derivatives use and, consequently, the risks of this use, appear not to have been incorporated by S&P's.
This result is consistent with the one highlighted by Ederington (1985) ; that is, ratings agencies may not consider more variables, such as derivatives use, than a statistical model can incorporate. Considering the results reported in Table 7 , it is verified that around 30% of the ratings alterations can be explained by the joint variation in the variables inserted into the statistical model proposed here. This information can be verified based on the r 2 analysis (more specifically r 2 _b) of around 30% for the three categorizations proposed.
In addition, although Koonce et al. (2015) also highlighted that the derivatives used for risk management were viewed positively by investors, the results reported here, linked to the perceptions of the ratings agencies, vary from this perspective. Based on this, the results are aligned with what was pointed out by Claußen et al. (2014) ; that is, ratings are insufficient metrics for measuring and capturing the risks of structured financial products such as derivatives.
With relation to the control variables, for S&P's, the variations in the indicators that can explain the ratings alterations were: general liquidity; the percentage of third-party capital in the capital structure; volatility; and the size of the companies (defined as the neparian logarithm of the value of the company's total assets). These results are consistent with what was highlighted by Kraft (2015) ; that is, agencies use accounting information in their evaluations.
The results of the models for Moody's are described in Table 8 . Notes: Note that the ratings are on a scale that follows the studies of Cheng and Subramanyam (2008) , Damasceno et al. (2008) , Johnston et al. (2009 ), Bonsall et al. (2015 , Batta et al. (2016) , and Lobo et al. (2017) . Thus, the better the company's score, the lower the numeric scale. In light of this, it is important to highlight that a negative relationship between the User variable and the ratings means that the companies using derivatives received the best scores. Similarly, a positive coefficient indicates that the companies that used derivatives were those that received the worst scores. The control variables were omitted from the table. RE = random effects; FE = fixed effects. Source: Elaborated by the authors.
With relation to derivatives use, in these initial models we sought to verify whether the segregation between derivative users and non-users is identified and whether this information is incorporated by the agencies. Moody's negatively incorporated derivatives use, since the companies that used derivative financial instruments received worse ratings (coefficient of 2.2134 and p-value of 0.0361).
The interpretation of the results related to the use of derivatives and their incorporation by the ratings agencies appears to be aligned with what Campbell et al. (2015) indicated; that is, that analysts may not be correctly incorporating the information related to derivatives disclosed by companies, especially due to the nonconvergence of interpretation on the part of Standard & Poor's and Moody's. If it is considered that the real purpose of derivatives use is not yet known (whether it is for hedging or for speculation), this divergence between the rating agencies appears to be coherent with the question raised in the study by Hentschel and Kothari (2001) ; that is, whether derivatives are used with the aim of increasing or reducing risks.
On this point, it is important to highlight that even for derivative users and controllers difficulty lies in interpretation and treatment, given the complexity and dynamics of these financial instruments. Along these lines, after applying a questionnaire, Bezzina and Grima (2012) reported that derivatives users and controllers answered that they are able to deal with derivatives, even in complex situations. At the same time, and surprisingly, the same respondents indicated that they have no specialist knowledge for dealing with derivatives in complex positions. This duality may help to explain the results reported here; that is, due to the complex dynamics of these instruments, the attribution of worse (Moody's) and indifferent (S&P's) ratings to the companies that used derivative financial instruments is understandable. The results of incorporating information related to notional value and the impact on the ratings are reported in Table 9 . Notes: Note that the ratings are on a scale that follows the studies of Cheng and Subramanyam (2008) , Damasceno et al. (2008) , Johnston et al. (2009 ), Bonsall et al. (2015 , Batta et al. (2016), and Lobo et al. (2017) . Thus, the better the company's score, the lower the numeric scale. In light of this, it is important to highlight that a negative relationship between the Notional variable and the ratings means that the companies that presented the highest notional values received the best ratings. Similarly, a positive coefficient indicates that the companies with the highest notional values were those that received the worse ratings. The control variables were omitted from the According to the results presented in Table 9 , it can be verified that Moody's positively incorporates the size of the hedge; that is, those companies that presented the greatest positions in derivatives (higher notional values) were the ones that received the best ratings. These results were obtained for the three proposed categorizations and were statistically significant at 5%. This result is revealed by the negative coefficients (and the respective p-values) in the three models, A, B, and C. The values found were -0.1689 (0.0212), -0.1636 (0.0316), and -0.3968 (0.0307), respectively.
It is also worth mentioning that the results reported in Table 9 are in opposition to the interpretation of the results related to derivatives use. With this, it can be inferred that, despite the hedge value being taken into consideration, there was no separation and reflection in the ratings from the use or not of derivatives. These findings indicate and reinforce the complexity of derivative financial instruments, as previously pointed out in the studies developed by Campbell et al. (2015) and Chang et al. (2016) .
It needs to be highlighted that Chang et al. (2016) argued that derivatives are complex contracts and create a significant challenge for reporting this information. Based on their results, the authors conceptualized that analysts' profit forecasts for new companies using derivatives are less precise and more dispersed after these financial instruments start to be used. Campbell et al. (2015) found that analysts do not correctly incorporate into their profit forecasts the hedging gains and losses from unrealized cash flow.
With relation to the incorporation of notional value by S&P's, the results obtained in this research do not enable it to be affirmed that there was a statistically significant influence of the notional value on the rating attributed in the three categorizations. This finding aligns with the non-perception of the use of derivatives identified previously. The results are consistent with what was previously highlighted by Chang et al. (2016) . The researchers indicated that, despite analysts' expertise, they routinely misjudge the implications on profits derived from the effect of the activities inherent to the use of derivatives by companies. Although derivative financial instruments can reflect relevant negative impacts on companies' profits, the use of these instruments was not adequately incorporated by S&P's and Moody's.
The difficulty in incorporating the information related to derivatives use was highlighted and reported by Chung, Kim, Kim, and Yoo (2012) and by Antônio et al. (2019) . According to Chung et al. (2012) , despite the previous studies suggesting that the level of disclosure is positively related with stock market efficiency, investors are more likely to erroneously evaluate losses related to derivatives. Antônio et al. (2019) reported that, although analysts presented less bias when forecasting earnings per share and did not present any bias in revenues forecasts, EBITDA forecasts were more biased. It is worth mentioning that these results may be associated with the derivatives classified by fair value by means of earnings and present direct impacts on operating profit, making the incorporation of this information difficult.
It also needs to be remembered that this notional value variable was weighted by the total value of the companies' assets, in alignment with Hentschel and Kothari (2001) . In this study, Hentschel and Kothari (2001) found that there was no association between the volatility of companies' share prices and the values of the derivatives positions (notional values), which indicates that the market did not perceive those companies with high notional values as being more risky. Meanwhile, in the results reported here, one of the ratings agencies, Moody's, appears to perceive the companies with the highest notional values as being concerned about protecting themselves from undesirable variations in interest rates, exchange rates, and commodity prices, for example.
With the aim of providing the results with more robustness, Table 10 shows the results of the Breusch-Pagan/Cook-Weisberg tests for heteroscedasticity, the average of the variance inflation factor (VIF) test, and the Wooldridge test for autocorrelation in panel data. The results of the tests presented in Table 10 indicate that the residuals of the estimations are not homoscedastic, therefore the models were estimated with a robust variancecovariance matrix, and there are no multicollinearity problems or autocorrelation problems among the data.
Based on the results presented and analyzed here, the next section presents the concluding remarks with the main implications of this study, as well as the limitations and suggestions for future research related to the topic addressed here.
CONCLUDING REMARKS
The aim of this study was to investigate whether companies that use derivative financial instruments, especially those that use them for hedging purposes, received better credit ratings in comparison with those that did not use these instruments. This research relationship with elaborated given that some credit ratings seek to capture subjective aspects of the companies evaluated, such as those related to business profile and to financial policies. In addition, another relevant point, which concerns the research relationship analyzed, concerns the fact that companies may carry out part of their risk management based on the use of derivatives.
In light of the points raised previously and what the literature highlights, it can be noted that the information related to the use of derivatives is complex, thus making it difficult to completely incorporate this information into the analyses carried out by ratings agencies. The complexity of this information was addressed and listed according to the arguments presented in the studies by Campbell et al. (2015) , Chang et al. (2016) , and Antônio et al. (2019) .
In light of this, it is important to fill the gap that has not yet been explored by the academic literature from the area, reporting the impact on companies' ratings based on the use or not of these instruments and on the value hedged by the derivatives. Reinforcing this aspect, Akins (2017) highlighted that there are few studies that have addressed "if " and "how" the quality of financial reports influences credit rating agencies and their ratings. Based on this context, we sought to answer the following question: do companies that use derivative financial instruments for hedging receive the best credit ratings?
Based on the proposed models and the research relationship identified, the results obtained suggest that derivatives use is not completely incorporated by the credit rating agencies investigated. In addition, the results do not enable it to be inferred that S&P's attributed better credit ratings to companies that used hedge derivatives. In turn, Moody's appears to recognize derivatives use as a negative aspect, due to its attribution of worse scores to companies that made use of these financial instruments when compared to companies that did not.
With relation to notional value, there are indications that S&P's does not recognize hedging based on the notional value of companies. However, S&P's appears not to perceive the speculative aspects of the use of these instruments. In turn, Moody's attributed the best ratings to companies that presented the highest notional values. At first glance, as the totality of companies studied stated that it makes use of derivatives for hedging purposes, the value of the positions is perceived as a positive aspect by Moody's. Thus, the core hypothesis of this study is rejected; that is, that companies that use derivative financial instruments for hedging purposes received the best credit ratings.
These results are aligned with the points previously made in the studies by Campbell et al. (2015) , Chang et al. (2016) , and Antônio et al. (2019) ; that is, there is no convergence yet in the evaluations carried out by agencies and by their analysts regarding derivatives use and the information disclosed that is inherent to this use. Along these lines, Valle (2002) highlighted that, when companies from a particular country have the same credit rating and there is strong evidence of different evaluations for these companies, it is possible to argue that the ratings attributed by the agencies are, sometimes, of limited rigor and questionable value.
As a main implication of the results obtained, it can be inferred that there is no homogenous interpretation of the information disclosed regarding derivatives use. These instruments have not yet been perceived as tools used to increase or reduce corporate risks, as reported, previously, by Hentschel and Kothari (2001) , regarding the public discussion of derivatives use.
Although Koonce et al. (2015) consider that the derivatives used for risk management were viewed positively by investors, the results reported here, linked to the perceptions of the ratings agencies, differ in this respect. The results are consistent with what was highlighted by Claußen et al. (2014) ; that is, the ratings analyzed here were insufficient metrics for measuring the risks of structured financial products, such as derivative financial instruments.
According to Chung et al. (2012) , the previous studies indicated that the level of disclosure is positively related to stock market efficiency. However, it is more likely that investors erroneously evaluate the losses related to derivatives. The results obtained based on this research are limited and reflect the institutional environment of the Brazilian market in the period investigated, which covers 2010 to 2016. In addition, the results are restricted to the variables of control and interest used in the models proposed here. Future research could analyze other variables capable of explaining the alterations and ratings issued by credit rating agencies.
